Dexamethasone prevents epileptiform activity induced by morphine in in vivo and in vitro experiments.
The inhibitory effects exerted by dexamethasone on the epileptiform activity induced by morphine were investigated in two different experimental models with two different animal species. In the first series of experiments, dexamethasone administered i.v. in rabbits 30 min before i.c.v. administration of morphine completely prevented both epileptiform and background EEG as well as behavioral alterations induced by morphine. Cycloheximide (a protein synthesis inhibitor) pretreatment reversed the antagonistic effect induced by dexamethasone on the behavioral and EEG alterations induced by morphine. In the second series of experiments, the effects exerted by dexamethasone were investigated on morphine-induced CA1 epileptiform bursting on rat hippocampal slices in vitro. Dexamethasone pretreatment 10 to 60 min before morphine strongly prevented the morphine effects in a concentration- and time-dependent manner. Sixty min of dexamethasone pretreatment also prevented the epileptiform bursting induced by the selective mu opiate receptor agonist DAMGO, whereas it did not significantly affect the increase of the CA1 population spike amplitude due to the selective delta opiate receptor agonist DPDPE. The addition of cycloheximide to the slice-perfusing medium containing dexamethasone prevented the inhibitory effects of the drug toward the morphine and DAMGO-induced CA1 epileptiform bursting. Our results indicate that dexamethasone induces an inhibition on the epileptiform activity induced by morphine and DAMGO. The time lag (30-60 min) which is necessary for revealing the inhibitory influence of dexamethasone on opiate epileptiform activity induced both in vivo and in vitro, and the inhibitory effect exerted by cycloheximide on dexamethasone activity strongly support the hypothesis of a genomic corticosteroid effect within the central nervous system.